anual material handling (MMH) is all the work of bearing the load (twisting, bending, reaching, lowering, pushing, pulling, carrying, and reverse) were carried out by workers in order to move the load. Reason for this is the use of MMH due to several advantages that can be gained is more flexible in motion the transfer of material at the work site of irregular / not neat and cheaper and easier to do for a light load. MMH activity in fact contain a high risk as a result of work overload is removed (over-exertion) as well as the methods used do not work properly. Research concentrated on building classification models that could effectively distinguish between high risk and low risk MMH tasks that contribute to LBDs (Zurada, 2012; Zurada, Karwowski, & Marras, 2004) .
The importance of costs-benefits analysis of ergonomics interventions has also been emphasized (Simpson, 1988; Hendrick,1996 Hendrick, , 2003 Tompa et al., 2009; Rivilis et al., 2008) , guidelines for cost-benefit evaluation have been proposed (Hendrick, 2003) .
Nevertheless, few studies (Tompa et al., 2009 ) carried out such analysis (Rivilis et al., 2008) due to the variety of factors involved and the complexity to quantify these factors (Tompa et al., 2009 ). Simpson (1988) and Hendrick (1996 Hendrick ( , 2003 bring some examples of costbenefit evaluations in ergonomics and stress the reluctance of ergonomists in evaluating the "economics of ergonomics" and the importance of a "good" ergonomics intervention, i.e., one that considers all aspects related to the work or a macroergonomic intervention. The costs and benefits measurement is fundamental in demonstrating that these interventions are not a cost for the company but a means for obtaining better outcomes both for the workers and the company. 
II. MANUAL MATERIAL HANDLING

A. Principles of Manual Material Handling
The appointment and removal of the burden of manually if not done properly will cause accidents in the industry (Ayoub & Mital, 1989) . Industrial accidents (industrial accident) are referred to as "over-exertion of lifting and carrying" the tissue damage caused by excess weight lifting. If the human body is lifting a load, then the entire body will experience some sort of stress. Muscle basically serves to uphold the human body and if this muscle fatigue given the additional burden it would soon be felt. If someone lifting weights then the body muscles will tighten and shrink the blood vessels, as a result the person will feel tired. If this continues, it will cause accidents that endanger the safety and health of workers. Tension that affects the body's muscles will be more severe if the received increasingly heavy burden and recurrent (repetitive) and the appointment is not true.
Principles of lifting the burden of manually: a. Adjust the weight of the worker's ability to consider the frequency of removal (if it can be reduced). b. Holding cultivated by all parts of the hand c. Back and arms arranged in a straight position d. If the load to be lifted from the floor should wear aids. e. The position of the foot is made in such a way to withstand the load during lifting f. Cultivated load as close as possible to the vertical line through the center of gravity of the body g. Shorten the distance between the horizontal movements begin with the end in the removal of the load h. Applicability of job rotation to work that requires manpower and adequate rest periods i. Heavy object placed knee, so that the removal does not cause injury Some of the factors that influence the material removal manually (Nurmianto, 2004: 149) In the process of lifting weights, lift restrictions can help to reduce fatigue for workers. Lift this restriction will reduce the inconvenience of work, especially for operators of heavy work such as lifting weights. To find out the grievances felt by the workers when interacting with objects in a qualitative work, in this study used a questionnaire called the discomfort survey job. The full form of discomfort job this survey can be seen in the following table (see appendix).
B. NIOSH lifting equation to manually load
National Institute of Occupational Safety and Health (NIOSH) has made an equation that can assist analysts in evaluating an employment / appointment and removal activity manual materials on the sagittal position by focusing on the aspects of safety and health for workers. NIOSH issued this equation (lifting equation) gives a theoretical value of the load lift is recommended for employment / activity called loading the Recommended Weight Limit (RWL). This equation does not include factors / conditions that were not foreseen (Occupational Hazards, 2004) , such as unexpected heavy load, slip or fall , and again this equation is not designed to assess the work includes removal using one hand (one-handed), lifting, kneeling or sitting position, lifting the restrictions workspace (workspace too narrow) or removal of an object that is more than 30 inches. In NIOSH gender is not taken into account/consideration (RWL applies equally to male and female workers).
Overview of this equation is to prevent and reduce the occurrence of injury especially lower spine (low back pain) for workers in performing activities manually lifting loads. NIOSH model is based on data biomechanical, physiological and psychophysical. Approach to biomechanics, physiological and psychophysical in determining RWL can provide a result that led to the recommendation that different from one another. For an overview of biomechanics its design criteria is the maximum compressive force with a limit value of 3.4 kN (770 lb) , while the psychophysical criteria for designing the review is the maximum weight that can be accepted by the value of the limit is acceptable by 75 % of female workers and 99 % of male workers.
NIOSH equation multipliers on comprised of six coefficients are used as a constant reduction of compensation expense based on the characteristics of the different lifting loads from a standard location lifting weights or optimal conditions. According to Chaffin (1991) , as stated in the research Snook (1978) , the conditions or factors identified as one or more of the epidemiological studies on appointment load manually. Epidemiological study is a study that takes into account the nature of the work, the workplace and other factors that provide a significant trend as the cause of the accident/injury. In 1991 the revised NIOSH equation by adding the two numbers in the multiplier method of evaluation. So that the new equation provide a procedure for evaluating job with longer timescales and higher frequencies with better results. All multipliers (coefficients) obtained from a number of iterations where the empirical coefficients that have been revised are used to estimate the load that may be transported. Loads obtained from the calculation is then compared with the empirical study of psychophysical. Formula of RWL equation in question is:
Constant load is determined based on the maximum allowable load to be lifted in the standard location under optimum conditions. The sense is the removal done on sagittal position with the appointment of frequencies that are not too often, clutch is good, and the location of the displacement is less than 25 cm. The selection criteria are based on the constant burden of psychophysical and biomechanics. In the revised equation, the value of the constant load is reduced from 40 kg to 23 kg. This reduction was due to the increase in the minimum horizontal distance of 15 cm to 25 cm in standard transport position.
2) HM (Horizontal Multiplier)
From the standpoint of biomechanics and psychophysical horizontal distance of the load that the spine will lead to the greater compression force on the vertebrae that great anyway, and can reduce the maximum load allowed to be appointed. Horizontal multiplier is calculated by the following equation: HM = (25/H) (2) Where H = horizontal distance between the midpoint direction ankle on place of origin before the load is lifted in cm (Figure 1 Appointment of appointment of load asymmetry is not located in the sagittal plane or appointment in which the workpiece is placed at an angle to the sagittal plane and removal of asymmetry also supports a reduction in the MAWL. Asymmetry multiplier is calculated by the equation: AM = 1 -(0.0032A) (5) Where A is the asymmetry angle formed when material removal activity (°). Asymmetric angle is the angle that indicates the extent to which items / objects transferred from the worker's body to the point of destination.
6) FM (Frequency Multiplier)
This multiplier indicates how often the activity of lifting material / load carried. FM values are given in Table 1 .
7) CM (Coupling Multiplier)
What is meant here is a combination of clutch work hand function workers with hand grip (handle). Psychophysical investigation results indicate that the decline in the value of the work of bearing load MAWL are not equipped to handle that well. CM value is determined based on the quality of the coupling that connects the arm to the goods / load being transported. Good clutch will be able to reduce grip force required to lift the load, while a bad clutch will require greater grip style so that it can reduce the ability to lift workers. CM values are given in the following table 2.
Determination of a good quality clutch (object / object) is influenced by the type of handle, shape of goods, so it can be expressed how difficult or easy the item can be removed manually.
Lifting Index (LI) stating the estimated value of the relative level of physical stress in an activity manual removal. LI magnitude is expressed as follows:
L (load weight) states the burden is lifted. The greater the value of LI indicates the fewer the number of workers that can do the job safely survive in the certain stress level.
C. Chaffin's Static Sagital Plane Model
Models and equations created by Chaffin (1991) provide estimates of the magnitude of compressive force on L5/S1 for an activity specific loading and unloading. This model can also predict the proportion of the population who will have the strength to body connection for transport activity. In this model system includes the connector between the hip joint and spine segment (L5/S1) and the influence of abdominal pressure (abdominal pressure) which serves to help the stability of the body of influences and styles available moment. Biomechanical model of the basic elements for lifting activities are illustrated in Figure 2 . Biomechanics analysis according to Chaffin is as follows (Nurmianto, 2004: = Horizontal distance to the center of body mass hips above L5/S1 (cm). h = L5/S1 horizontal distance to the center of mass of the load (cm). h' = Horizontal distance of the center of mass of the load to the hips (cm). P A = Abdominal pressure (mmHg). 
D. Biomechanics
In the design of the working methods need to be considered functions and muscle-skeletal system called biomechanics is the application of engineering mechanics to the analysis of human muscular-skeletal system. Biomechanics will provide the foundation for addressing the problem of human posture and movement in his place and space. Basic considerations in biomechanics are predicting an increase in the risk of the material removal process as a function of the following factors: a. Weight load being transported. b. Distance burden of worker's body (front or side). c. Inclination angles formed at the time of appointment.
The cumulative risk of injury increases with the distance the load to the body, this is because: a. The greater burden detained by spine and back muscles so that the greater over exertion. b. The power of appointment of the load will be reduced and the burden will be difficult to control. c. The position of the body out of balance. d. Position body bent.
E. Benefit Cost Ratio (B/C)
a. Cost benefit analysis is analysis used to evaluate projects as a practical way to assess the benefit of a project. In this activity required a long and extensive review to see and analyze all the effects of the benefits and costs involved. In other words, the necessary analysis and evaluation of the various perspectives that are relevant to the charges/costs and benefits are donated. b. The basis of the feasibility analysis of B / C is the ratio between the benefits given to the cost of keeping it. Benefit cost ratio is done by quantifying the benefits of a project if necessary in the form of units of currency. But in fact in some cases we are difficulties in menilaikan a benefit in units of currency. This can be done because the most important are the benefits and costs to be analyzed is equivalent means must be viewed from the same perspective. How frequently and easily used to determine this point is to first identify who receives the benefits and who pays the costs. Mathematically (Grant et al, 1990 ) cost-benefit analysis is formulated in equation 13 c. Cost benefit analysis is used to evaluate projects analysis as a practical way to assess the benefit of a project. In this activity required a long and extensive review to see and analyze all the effects of the benefits and costs involved. In other words, the necessary analysis and evaluation of the various perspectives that are relevant to the charges / costs and benefits are donated. d. The basis of the feasibility analysis of B/C is the ratio between the benefits given to the cost of keeping it. Benefit cost ratio is done by quantifying the benefits of a project if necessary in the form of units of currency. But in fact in some cases we are have difficulties in assessing a benefit in units of currency. This can be done because the most important are the benefits and costs to be analyzed is equivalent means must be viewed from the same perspective. How frequently and easily used to determine this point is to first identify who receives the benefits and who pays the costs. Mathematically (Grant, 1990) costbenefit analysis is formulated in equation 13. e. Where : Ratio B/C ≥ 1, is said to be economically viable alternative Ratio B/C < 1, the alternative is not feasible (cost minimization) f. A variety of benefits that can arise from a project does not everything can be quantified especially in currency values. The principle which must be held within a cost benefit analysis, not merely measure the values of the benefits and costs in currency values, but more important is to convert the values of the benefits and costs to the measures that have been understood by the those involved both as sponsors and users of the project. In cases where size is very difficult to obtain quantitative, qualitative descriptions sometimes been considered enough. Most important in this is to see the extent to which the benefits and costs can be quantified. g. In this analysis theoretical benefit cost ratio is used to analyze the level of usefulness of alternative repair method proposed MMH work. This usefulness can be measured from the reduction of the costs incurred in handling accidents. These costs may include the cost of direct damages and indirect losses costs. The cost of direct losses such as the costs ministration, treatment, care, wages for not being able to work, disability compensation, the cost of repair of equipment / facilities damaged due to accidents and material damage costs. As for indirect loss costs include the costs of time lost from work, the cost of cessation of work process because a commotion in the workplace (to help workers affected by the accident), and if the old worker is injured cannot work anymore, there will be an additional cost to recruit new workers (cost of training, the training, the cost of adaptation), and so on. (Nurmianto, 2004) 
